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Scope  of  Study 

This  folio  ia  a  re  via  ion  of  the  third  in  a  aeriea  compering  the  terrain 
of  the  U.  S.  Army  Teat  Station  at  Yuma,  Arizona,  with  other  world  deaert 
areaa.  The  area  being  compared  with  the  Yuma  Teat  Station  in  this  folio  ia 
the  South  Central  Asian  Deaert.  Included  within  thia  area  are  Iran,  Pakistan, 
western  Afghanistan,  and  northwestern  India.  The  location  and  limits  of  the 
area  and  geographic  subdivisions  are  shown  in  fig.  1  and  plate  15.  Desert 
boundaries  were  determined  from  homoclimatic  maps  compiled  by  Dr.  Paveril 
Meigc  (Review  of  Research  on  Arid  Zone  Hydrology,  published  by  UNESCO, 
1952).  However  modifications  were  made  on  the  basis  of  geomorphic,  soil, 
and  vegetation  data  collected  in  the  present  study.  Meigs’  classification  it 
oriented  toward  agricultural  potentialities,  with  temperature  and  rainfall  being 
the  most  important  factors  considered. 


Fig.  1.  South  Central  Asian  Deaert 


The  folio  consists  of  a  series  of  plates,  each  containing  a  map  of  the 
Yuma  Test  Station  in  the  upper  right-hand  corner  to  enable  easy  comparison. 
Detailed  explanations  of  the  mapping  procedures  used  in  the  preparation  of 
the  plates  are  found  in  the  text  entitled  Handbook,  A  Technique  for  Preparing 
Desert  Terrain  Analoga,  published  by  the  Waterways  Experiment  Station  in 
May  1959  (Technical  Report  No.  3-506). 


Analogy  with  Yuma 


The  method  of  analog  development  depends  on  comparison  of  geometry 
factors  (plan-profile*  slope  occurrence*  characteristic  slope,  and  character¬ 
istic  relief}*  ground  factors  (soil  type*  soil  consistency,  and  surface  rock), 
and  vegetation  of  the  South  Central  Asian  Desert  with  the  same  terrain  types 
found  at  Yuma. 

The  terrain  of  the  South  Central  Asian  Desert  was  generally  found  to 
bf  moderately  analogous  to  that  found  at  the  Yuma  Test  Station.  Approxi¬ 
mately  55  percent  of  the  area  is  moderately  analogous,  35  percent  highly  anal¬ 
ogous,  7  percent  slightly  analogous*  and  3  percent  inappreciably  analogous. 
None  of  the  area  was  considered  as  nonanalogoua. 

Most  of  the  areas  mapped  as  highly  analogous  in  South  Central  Asia 
were  mountainous.  Among  these  were  the  Makran  Mountains  in  southern  Iran* 
portions  of  the  Zagros  Mountains  in  western  Iran*  the  Sulaiman  Mountains  of 
Pakistan*  and  the  basin  ranges  in  the  interior  of  Iran.  Other  highly  analogous 
areas  include  nonirrigated  portions  of  the  Indus  floodplains  and  certain  coastal 
plains  of  southern  Iran. 

Desert  plains  and  sand  dune  areas  are  the  main  physiographic  types 
mapped  as  moderately  analogous.  The  coastal  plains  bordering  Sulaiman  and 
Makran  Mountains  on  the  south*  irrigated  portions  of  the  Indus  floodplain,  and 
the  large  alluvial  tract  lying  between  the  Indus  and  the  Sulaiman  Mountains 
were  also  mapped  as  moderately  analogous. 

Slightly  analogous  areas  include  vegetated  dunes  in  the  Registan  and 
bordering  the  Jas  Murian  Depression,  the  large  desert  plains  east  of  Kohat 
and  in  the  vicinity  of  Jodhpur,  and  the  dune  tract  southwest  of  Bikaner. 

The  only  area  mapped  as  inappreciably  analogous  was  the  Kathiawar 
Plateau  is  southern  Pakistan. 

Although  physiographic  types  and  associated  landforms  are  not  used 
in  determining  the  degree  of  analogy,  the  low  degree  of  analogy  bsiween  simi¬ 
lar  physiographic  types  is  interesting.  Some  areas  that  are  phya iographically 
or  landformw&se  similar  to  Yuma  are  mapped  as  slightly  analogous.  This  is 
true  of  some  of  the  desert  plains  in  the  area  which  are  less  dissected  and 
have  different  soil  end  vegetative  types  than  their  Yuma  counterparts.  Other 
such  ar.'.e  include  vegetated  sand  duns  areas  having  different  geometry  and 
vegetation  factor  types  and  portions  c i  the  Indus  floodplain  where  soil  and 
vegetation  types  differ  from  their  Yuma  counterparts.  Worthy  of  mention  are 
area*  in  the  South  Central  Asian  Desert  which  are  phys iographically  or  land- 
formwiss  dissimilar  to  Yuma,  yet  mapped  as  highly  or  moderately  analogous. 
Highly  analogous  areas  in  this  category  are  the  Seistan  Basin  in  eastern  Iran, 
certain  southern  coastal  plains*  massive  mountain  ranges  in  northern  Iran 
and  southern  Afghanistan*  and  parallel -ridge  mountains  in  southern  Pakistan. 
Moderately  analogous  areas  dissimilar  to  Yuma  are  the  great  salt  playas  in 
tha  interior  basin  of  Iran,  coastal  marsh  areas,  the  Jas  Murian  Depression, 
and  longitudinal  dune  areas  in  the  Thar  Desert. 

Sources  of  Information 


Written  physiographic  aad  iandforro  descriptions  of  the  South  Central 
Asian  Desert  are  scarce.  In  many  areas  only  brief  travelers '  accounts  are 
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available  to  supplement  the  small-scale  map  coverage.  These  accounts  were 
helpful  in  delineating  boundaries  between  major  physiographic  types  and  in 
describing  their  associated  londform*.  Data  were  more  abundant  in  some 
areas  than  in  others.  The  Seistan  Basin,  Jar  Murian  Depression,  southern 
part  of  the  Dasht-i-Lut,  Punjab,  the  Sulaiman  Mountains  in  the  vicinity  of 
Quetta,  the  Makran  Mountains,  and  coastal  areas  in  southern  Iran  were  regions 
in  which  good  descriptive  accounts  were  available.  Some  of  the  regions  in 
which  written  data  were  scarce  or  lacking  were  large  portions  of  the  Thai, 
Thar,  and  Registan  Deserts,  the  great  interior  basin  of  Iran,  the  mountains  of 
northern  Iran  and  southern  Afghanistan,  and  the  southern  Sulaiman  Mountains 
of  Pakistan. 

Large-scale  map  coverage  was  available  on  Iran  in  the  vicinity  of 
Dixful  and  Tehran  and  on  Pakistan  in  the  vicinity  of  Karachi,  Quetta,  Sargodha, 
and  Peshawar.  These  were  helpful  locally  in  preparing  the  geometry  and 
vegetation  maps.  Full  coverage  of  the  area  was  provided  by  several  sets  of 
small-scale  mapu.  Coverage  of  the  entire  area  at  a  scale  of  1:1,000,000  was 
provided  by  USAF  World  Aeronautical  Charts  and  Geographical  Section,  Gen¬ 
eral  Staff  maps.  These  were  used  in  the  preparation  of  the  physiography, 
landforms  -surface  conditions,  and  geometry-factor  maps.  Complete  coverage 
of  U.  S.  Department  of  Agriculture  World  Soil  Maps  by  the  Bureau  of  Plant 
Industry  at  a  scale  of  1:1,000,000,  together  with  definitions  and  symbols,  was 
useful  in  the  determination  of  the  soil,  soil  consistency,  and  often  of  the  rock 
types.  These  maps  were  also  of  some  limited  use  in  determining  the  vegeta¬ 
tive  types.  Data  for  the  hypsometric  maps  of  Yuma  were  taken  from  U.  S. 
Strategic  Maps  at  a  scale  of  1:500,000;  for  the  South  Central  Asian  Desert 
these  data  were  obtained  principally  from  Air  Force  Aeronautical  Planning 
Charts  at  a  scale  of  1:5,000,000. 

The  principal  sources  of  information  for  the  Yuma  Test  Station  ware 
the  following:  A  report.  Terrain  Study  of  the  Yuma  Teet  Station  Area,  Arizona, 
prepared  for  the  U.  S.  Army  Engineer  Waterways  Experiment  Station  by 
Purdue  University  in  March  1955;  Handbook  of  Yuma  Environment,  published 
by  Office,  Quartermaster  General,  in  February  1953  (Report  No.  200);  and 
A  Study  of  Desert  Surface  Conditji^ns  by  Thomas  Clements  and  others,  pub¬ 
lished  by  Quartermaster  Research  and  Development  Command  in  April  1957 
(Technical  Report  EP-53). 
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Lapped  in  region*  whir*  rock  la  eapoaed  **4  at  ekall'yw  depth# 
(•  *..  0-10  !•#»)•  I  iroufhout  th«  rwiuMiar  *f  Ik*  area  U  effect 
Una  proctor*  rtilncti  th«  mag^uf  ol  iturtect  rack  ta  aroM 
■Mfp*d  a*  1.  I,  or  1  uo4or  Soil  Typr. 


Araally  praAomiaaot  (70  par  coot  or  i 


ra)  rock  typo  wappart. 


IGNEOUS  (UHDtrrBASNTKATCOl:  Rocha  formed  by  **1»4»- 
ficatioa  or  cryalelliaettea  rla  hot  livid  maoe. 

IWatroAlv*  IgMo  i  rock#*  typically  cryiulUM,  whack  kove 
formed  hy  below  tka  aarkcA  el  lk«  Mrlh 

(OfauU,  «p««U,  kMrur,  etc.) 

»-<rt»*«l*a  tiiAdilltf  adlami  l|aaoua  tacka  v'hach  kava 
for  mad  ky  rooliog  *1  kko  oaslace  of  Ika  mtU 

i  j  I  True  *Atr«atv«  reck#  tocr.ad  ky  MlidilicaUa*  •( 

*  I  molten  mauruil  that  potted  t«i  oo  Mm  a«r(M«  of  Ik* 

earth  («.«.,  haoalt,  do.ic,  etc.). 


Rocha  for  mad  by  annakry  c*o*«uiwb  of  leoeu  4a- 
HHHi  pvelle  ol  volcoiur  rjaota  (*.§..  MAO,  *gg‘ — n 1«  Ak.}. 

MET  AM  ORPHIC  (UN  DiYT  EPEim  ATCPt  Rocha  tor  mao 

from  orvgUMl  ■|iwiHia  or  aedmiawAary  r<Xka  “ - i|L  •||«ri- 

Uam  produced  ky  pr«aa«rt,  kail.  Q'  MW  hllltraUa*  of  acker 
"tolar  iala  a.  d«yUu  below  Lka  au.-L.ca  »p»*  ol  oeatkeru^ 

•  od  t#mauii«.  Tka  oiler  el  iaa»  era  «ail,c  taally  cam,  lata 
lkraa|kmtt  tka  body  ol  tka  rock  to  pieaktoe  a  «MUfMuigd  Mow 
•fpc  (Goaui,  actual,  Mia.  ate . » 

UOIMINT ART  (UNDtr  rh^RXT  LA  TRD)  Rocha  formed  from 
material  laid  down,  m  a  i*orr  «r  laaa  ftoaly  divided  aie'-a..  aa 
tMiwik.  tkroogk  tka  agaacy  ol  water.  wiM,  or  glacier*. 


(  1 


A  Mtoamarv  ack  pr» 


.*•  \ 


I  LA— a »< owe  A  —kotoafy  rack  t'jaAkliog  ft  alto  II  r  of 
talcito.  tartooMa. 

ISfcokv  A  aakiM«U'r  rw«h  m  wtuck  tk*  aoaalltoi  >1  parti  - 
ctoa  ora  pr  i4ommoolly  ol  clay  auc. 

IEooparttoa:  A  HfkWQMHf  rock  »hr»«  origin  ta  largely 
Mao  to  a  vapor  aii  art  ead  aokaagaaal  preciprttoUea  ol  Nil 
troto  attar,  (Orpotoot.  eafcydrtfce,  aod  rack  aalt  jr#  the 
mMt  trip  ftVto  of  ytowiioliaa  amper taaaa . I 

hfm  f  nnnif:  Rock  r  awBplaaaa  *fa  aoapped  where  aa 
AraaUy  pr  e  dam  to 0a»  (TO  par  tap  or  oar*)  rook  lypr  aar«r« 
k  attok  tootoocao.  lka  tot  aaeat  aaitooteatly  eecorrmg  rack 


’f  •*! 


'yfcOM.e  r  FT  OR  FORM  A?  AUgjb 


4.5.J.5 


44.3* 


Him 


iin'lK  4i  f  type  ii  ,.)#nhfi*d  b>  4  a#r'».  ■.  jr  *4>  *rrn>  ul  iw ^  ‘  iym*on  ind)  - 
cat. .14  mapping  unit*  of  I’LAN-PROHU  Mi  S  LOP  I  OCCUR  P  tHCt  (»>. 

SLOPE  !)),  and  RELIEF  (Si.  Mapping  una*  m  these  (our  (actors  ar«  always  da#  - 
ignated  m  lint  <»rd#  - 

Landscapes  in  South  Ca.itrai  A#t»  art  always  Comparst*  with  Yuma  ixwiacapsa  and 
i»oi  vit»  vara*  The  arrai  »(  symhoi*  tn  South  Cifltril  Aat*  t#  iWan  11  it|hi-  awa 
Oo.diaca  t yy>+  to  mdu  1 1«  the  maximum  degree  of  analogy  with  Yuma.  th*  analogy 
increasing  aa  the  numbar  of  lighlface  unit*  incraaMo  Unit#  shown  ir-  boldface 
type  are  not  fr.u»d  at  Yuma  m  combination  with  th*  remaining  units  of  th*  array. 
Unite  in  iightlicf  type  indicate  Ihr  maximum  number  of  un;ii  (uumI  in  tha  c|oaa#t* 
cor  rat  ponding  array  on  t,.e  Yuma  map  * 

Areal  Complex.  The  areally  pr  a  dominant  landscape  t*  the  numerator  of  tha  com¬ 
plex,  Ihr  iuburdinau  the  denominator. 

Croat  -Component  Compisx.  Th*  grot*  landscape  is  excircisd  and  is  carruparad  f 
only  with  oth«»  gro«o  landscape*.  ‘ 


Highly  Analogous 


The  idsntical  landscape  is  (osad  at  Yuma. 


□ 


Moderately 

Analogous 


b^.gt.l.y 

AMlogoui 


Not  Analogous 


Th  #e  units  of  tha  array  are  footed  in  an 
array  occurring  at  Yuma. 


array 


UM  or  two  units  of  1 

an  array  at  Yuma. 


1  found  tn 


No  unit  cf  tha  array  ta  found  at  Yu 


LANDSCAPE  COMPLEXES 


Indie  a  tat  t  w  degree  of  analogy 
aodscapa  tyw . 

Iodic* l«e  tha  aKgra*  of  analogy 
landscape  typa. 

Indie  alas  tha  dngraa  of  analogy 
of  the  gross  lnndacnpa. 

Indicate#  the  dogroo  of  analogy 
of  the  rtedwtlva  Inodacap#  of 
tepynuat  lows 


of  tha  araally  pr# 
of  tha  araally  #wh 


- ‘3 

Nhat»-^ 


✓ - todtaal  >#  tha  dagro*  «C 

1^,  of  th#  groan  i— 4oddgo. 
I  ^  India  a  ana  tho  hgrao  of 


*  hi  particular  array  it  may  ho  poooihM  •#  ohnQHte  ftianat  sat*  of  light*  pr  teidhaa  uerfu  M 
Indicate  tha  maximum  dngraa  of  tahaey.  In  ouch  trUrn  ante#  pro  CMgterf  in  *0  ardor 

giwaa  in  tha  array.  For  . .  tha  dopth  Ciatral  Aria  array  ?iJJ  wpo  oemgnrod  wtt 

•ha  Yuma  array  f.Vk.1  rdMr  than  with  Toma  ILA>^  .  Camp  or  iron  with  tha  IT  wauM 
have  raauliod  la  t  ■  avmhoUantten  9,1  . 
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AKAIOQS  0T  YUMA  WAV 
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\t  1  w 


HILLS 


1.7 


Nwiton  daa'fMt*  laafyiaj  m  aft  iril  >yy«  Hi  mHcm  f«k  *»  Mil 

cHcittMcy,  r**^*<u<r*lT  U  dM  a#U  ty>«  flint  ■— afcar)  la  I.  I,  mt  1. 
ir.«  iivuat  J'4'i  '4-t *  a*#!***-#***  aMpa|  Hit;  1 1  tfca  Mil  ^T* 

(fifii  MfftHi )  w  4m  MfMv  4m  aataH*  hMm  jaiifHiaa  •  Mil* 
CssaiiUKf  rrif»fag  aaai.  am  Ham  aaMfM  |t*M,  a  |.  I.f.  *•  *ktM  «|M 
»*  mmU  tyg«.  da  mui  Hfian  mk, 

4.1  Own*  iMian  la  Inth  CwtrtJ  A4m  tn  uvafi  <■■»»»<  wMfc  T«M 

CMti  tK«*n  Mi  Mt  Vic*  v*t*«.  tf  Mtt  «ftf£*a  an  IlfMiM.  *•  MM 
ngpaXi1  ai«  ImM  ua  filnHw  a<  Twaa.  II  a*a  i*  Ilfhl*  Mi  4M 
atlvr  WI4tec«,  a  cambtaatM*  iztati  at  Twt^a  cn*l  >>•»*•«  *»a  U|Mm« 
Ml.  II  lad  ilflU  a rm  baHlict.  aaitiar  nil  la  lamai  at  T*aa 

ladnalaa  an*  aft  |wai  e a —flam  T*»  4MMw  a*U  TF*  iwHn  rtd 
•*  wii-cMalmary  camMaattaaa  ara  grataai,  baft  4a  Mala  aMpgiaf 
pntiaiM  4ftHaaattaa.  TW  araaliy  gniawiarat  gwal  tartar  ipgaftn 
flrat  la  4m  cangln. 


QKOOKD  FACTO*  COMTLCXH: 


Na««H  4m  dagraa  aft  raalagy  aft  cftM  pi  aiwaMal 

array. 

lnMaaaaa  4m  4a§raa  aft  tMlaff  aft  IftM  aafcar  Aaafta 


array. 


*  Aft  Taaa  aartaaa  talk  eaAt  A  fubaiaatma  nMMaraaUaMI  M 
Mft  •  liaaftalaaa.  llauMi,  >aft  aba  I  a);  Aaralart,  *4aar*  4an 
la  >n*4i  Cattral  Aai*.  4m*  a# a  AaatjaaMi  by  bfhilaca  ayaabnla. 


AKAIOGO  Of  TUHA  TEWUW 
iOUHi  CWfSAL  OttDff 

GROUND  ANALOG® 


WTaXIflB  AVUaa 


LCOSMP 


•4  ^ank*  r  u*i:. 

2  UfMlKi  >a»«r  i«*e*toc  tito,  -jjd*  i*  £»«*£  -*  Yvkms 

f  ko*«tJkc#  YwalMr  iXU i»m  ttot  A*  «nlt  iw  ;»9*  a»  fw»* 

0  MMMm  am  •#  rafOrt—  <aiay>w  Tana  £»A*t«  IffM 

'  an  yftan*.  M  Ika  actU  of  iwpyirm  pnclaftt*  dtttira— fllwa,  Tk*  ;  mtiy 

pfUaaaann  *nmtta^  ty^a  ayfiara  ftr«  la  tkc  cairipfra. 
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MjJtfy  Aaal«fMi 

Vm*i  f+fm4  Ik  T«M. 

• 

Mat  Aaalagma 

um  m  Iwd  mi  >m. 

Ika  *i|m  ^  ^  >tk*  *++*&y 


YUMA  TEST  STATION 


•  ••>  4H  to  M  Iuh*. 
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pared  to  basal  dimensions.  Areas  act  mapped  may  be  entirely  mountainous,  such  as  masine,  ridge,  and 
plain-mountain  complexes  in  which  the  plains  occupy  more  than  ~  of  the  total  area.  The  South  Central  As 
50%  ot  it  being  mapped  as  mountan,  Mountains  flank  the  area  on  the  north,  west,  and  smith.  Several  nor 
portion.  The  are  for  the  most  part  continuous  mountainous  masses  enclosing  huge  inferior  regions  who  h  ■ 
separated  by  jughly  pa ra lie  1 ,  di s continuous  mountain  ranges.  The  mountains  are  characterized  by  bare  •!■■- 
from  50  to  several  thousand  feet.  They  are  composed  chiefly  of  sedimentary  and  extrusive  rot  km  but  lm  all  . 


M-l.  Massive  mountains  north  of  Meshed. 
Picture  shows  a  typical  intramontane  valley 
winding  between  the  towering,  rugged  ranges 
characteristic  of  the  area.  At  37°20'  N,  59°  E 


M-2.  The  southern  Zagros  Mountains  along  the  Pers 
Gulf.  No  more  rugged  mountains  than  these,  with  thi 
sharp  pinnacles  and  spikes,  are  to  be  found  in  the  ar. 
At  approximate'-,  28°  N,  52°  E 


I 
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M-7.  Photographs  a,  b,  and  £  show  the  result  of  an  earthquake  that  occurred  in  the  vicinity  ot  duetto  i 
Photograph  a  shows  an  escarpment  caused  by  faulting  near  Mastung  south  of  Quetta.  The  est  arpment 
graph,  the  lightface  contrasting  with  the  dark  surface  of  the  ground.  Photographs  b  and  i  show  Mount 
before  and  after  the  earthquake.  Photograph  c  shows  the  scars  of  the  rock  falls  caused  by  the  rurthq  ,1 
lines  alone  the  steep  slopes  of  the  mountain.  Photograph  a  at  2(1°45’  N,  67°50'  E;  b  and  t  at  }Q°  N,  b7! 


II.  .dILL  LANDS:  Hill  lands  are  areas  charactei  lzed  by  prominences  of  small  summit  area  that  rise  to  heights  of  less  than  i'i 
so  mapped  may  consist  entirely  of  hill  masses  or  of  mils  separated  by  plains  which  may  occupy  os  mm  h  as 
and  composition  of  hill  lands  vary  widely.  They  may  consist  of  parallel  or  random  hills  <  omposed  ,,i  mm-,,, 
even  unconsolidated  materials;  volt  anie  hills  compo  sed  of  lava  or  i  mders;  <*r  sand  dunes,  si  ulptur-d  into 
within  hill  iands  range  from  gentle  tc  steep,  and  relief  ranges  from  in  to  several  hundred  fe.t,  I  he  dune-,, 
volcanic  hills  are  charade  ristically  barren  whereas  the  random  and  parallel  hills  usually  support  sparse 
proximately  16%  of  the  South  Central  Asian  Desert. 

I  he  most  widespread  of  the  hill  types  are  sand  dunes.  Dunes  mo  v  he  i  uiiwrucntlv  divided  into  1  ,■  t . . ,  s  i ,  t  ,  • 
bilized  or  vegetated  dunes.  Stabilized  forms  occur  in  the  northern  port  ot  the  ore.,  m  Afghanistan.  1  he  I . 
quite  arbitrary,  being  determined  largely  by  the  sporadu  r.iiut.-U.  In  y,-nei  ll.the  terrain  i»  -.entU  m.lulit 
reaching  heights  of  several  hundred  feet .  Shallow  drain.  gew,tv»  s.  o  r-  it,,-  s  u  r  i  a,  e  ,  t  o,  t  re  ,  ,|e  nt  mb  f  \  i  ,  , 
dense  stand  of  vegetation. 


Mobile  dune  types  art  found  throughout  the  entire  area.  Wh 
!  y  vs. 


it  leu  „  i 


■*  ’  I  .  t 


;  tl  Asian  Desert  is  very  mountainous,  more  than 
i'll  north-south  ranges  trend  through  the  central 
Ciith  are,  in  turn,  subidvided  into  smaller  basins 
e,  declivitous  to  steep  slopes  and  relief  ranging 
locally  of  granites  and  metamorphic  rocks. 


•fc.  ■  s’ 

*  wj  • 
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M-7.  Photograph*  a,  b,  and  c  show  the  re*uit  of  an  earthquake  that  occurred  in  the  vicinity  of  Qu" 
Photograph  a  ihowi  an  escarpment  cauted  by  faulting  near  Mastung  south  of  Quetta.  The  esrarpm 
graph,  the  lightface  contrasting  with  the  dark  surface  of  the  ground.  Photographs  b  and  £  show  Mo 
before  and  after  the  earthquake.  Phot -graph  £  shows  the  scars  of  the  rock  falls  caused  by  the  ear1 
lines  along  the  steep  slopes  of  the  mountain.  Photograph  a  at  29°45’  N,  67°50‘  E;  b  and  £  at  30°  X 


II.  HILL  LANDS:  Hill  lands  are  areas  characterised  by  prominences  of  small  summit  area  that  rise  to  heights  of  less  than 
so  mapped  may  consist  entirely  of  hill  masses  or  of  hills  separated  by  plains  which  may  occupy  as  much 
and  composition  of  hill  lands  vary  widely.  They  may  consist  of  parallel  or  random  hills  composed  of  ign< 
even  unconsolidated  materials;  voJcanic  hills  composed  of  lava  or  cinders;  or  sand  dunes,  sculptured  into 
within  hill  lands  range  from  gentle  to  steep,  and  relief  ranges  from  10  to  several  hundred  feet.  The  dun 
volcanic  hills  are  characteristically  barren  whereas  the  random  and  parallel  hills  usually  support  a  spar: 
proximately  16%  of  the  South  Central  Asian  Desert. 

The  most  widespread  of  the  hill  types  are  sand  dunes.  Dunes  may  be  conveniently  divided  into  two  basic  t 
bilized  or  vegetated  dunes.  Stabilized  forms  occur  in  the  northern  part  of  the  area  in  Afghanistan.  The 
quite  arbitrary,  being  determined  largely  by  the  sporadic  rainfall.  In  general,  the  terrain  is  gently  unriuln 
reaching  heights  of  several  hundred  feet.  Shallow  drainageways  score  the  surface  at  infrequent  intervals, 
dense  stand  of  vegetation. 

Mobile  dune  types  are  found  throughout  the  entire  area.  Where  not  actually  mapped,  they  occur  in  small 
types. 


H-l.  Complex  dunes  of  the  Lut  in  southern  Iran.  The  Lut 
is  described  as  a  confused,  closely  spaced  mass  of  dunes 
with  no  apparent  orientation  but,  rather,  combinations  of 
basic  June  types.  It  is  one  of  the  most  difficult  dune 
areas  in  the  world  to  negotiate.  At  3<>o30’  N,  59°40’  E 


H-2.  Yardangs  of  the  southern  1 
wind -e roderl  silt  deposits  uuur 
in  roughly  parallel  bands  sep.tr 
flat  troughs.  Heights  v.irv  Iron, 
to  200  ft.  Movement  par, ‘lied  r 
is  unimpeded  but  transverse  ■  i . , , 
impossible.  At  30"  X,  Vi"  I  s'  i 1 
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ntains  of  Pakistan. 
Middle  of  the  photo- 
stung  and  Quetta 
the  light-colored 


«  .* 

5  cc«, 
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M-8.  Schuppen  at  Surtab  in  the 
Jvi.ikran  Mountains  in  southern 
Iran.  Hill-like  in  form,  they 
uicur  in  elongate  belts  and  re¬ 
sult  from  the  differential  ero¬ 
sion  of  resistent  sandstone  and 
soft  shale.  At  27<-'  N,  S7°3 O’  E 


M-9.  Badlands  near  lhindini  in  the 
southern  Makra.,  region.  Tht  y  are 
the  result  of  severe  erosion  in  soft 
sediineiitar  ies  .  At  d  5°  3  5 '  N, 

59°  30’  E 


M  -10.  Had  1 a  i 
southern  Makr 
as  these  would 
s ible  to  negot  l.t 
mate  1  y  d  5" i 0 ’  ' 


Hiding  terrain.  Areas 
.  The  characteristics 
sedimentary  rock  or 
s  by  the  wind.  Slopes 
1  dune  areas,  and  the 
1  lands  comprise  ap- 


ive  dunes  and  (d)  sta- 
tated  dune  areas  are 
tsof  stabilized  dunes 
n  covered  by  a  fairly 


other  physiographic 


J? 


11-3.  Severely  eroded  igneous  hills 
south  of  Sargudha  in  the  Punjab. 
These  mselbergs  or  ridges  may 
ruse  to  heights  as  great  as  several 
hundred  feet  above  the  alluvial 
plain.  They  oi  cur  chiefly  between 
Sargudha  and  Chenab,  At  3d”  N, 
7d°4  0  ’  E 


11-4.  Granite  hills  near  Desuri  in  western 
Rajpulana.  The  hills  were  formed  by  the  in¬ 
trusion  of  an  igneous  mass  fol.jwed  by  denu¬ 
dation.  They  are  charac  teristically  smooth- 
sided  and  may  attain  heights  of  several 
hundred  feet.  At  approximately  dS°  IS'  N, 

7  3°  3 S'  E 


11-5.  nuuldety  surla 
vial  fan  at  the  bast  or 
Range  north  of  Jhe.u 
Punjab.  Movemer.t  tt 
boulderly  plains  ij  <!i 
3  3°  N,  7  3°  in’  E 


mu  the*  entire  area.  At  32° 35*  N,  S1°2S*  E 


mately  31°  N.,  50°S0’  E 


L**2rj  \ 
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■  n  western 
ii  by  the  in 

■  ••d  by  cienu 
illy  smuuth- 
f eve ra 1 


-  ....  .  •.  ...  :_^r, 
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M-5.  Bouldery  surface  of  an  allu¬ 
vial  fan  at  the  base  of  the  Salt 
Range  north  of  jhelum  in  the 
Punjab.  Movement  through  these 
bouldcrly  plains  is  difficult.  At 
33°  N,  7  5°  30  ‘  E 


•>.  V  *-  -  -  a  jssS  “'ks 

H"f>.  Mud  volcano  in  the  Makran 
Mountains.  The  volcanoes  are 
formed  by  the  eruption  of  aulfu- 
rous  and  bituminous  mud  from  a 
central  vent.  At  25°30’  N, 

59°i>5’  E 
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ill.  PLATEAUS:  Plateau*  are  elevated  manei  of  land  characterized  by  extensive,  mure  or  loss  il.it -lying  sun  u.it  .m  •  - 
greater  than  100  ft  in  height.  Dissected  plateaus  have  been  mapped  where  loss  than  MS'-  ot  the  original 
South  Central  Asian  De*ert  is  mapped  as  plateau.  None  of  the  South  Central  Asian  plateaus  are  d.sse,  led 
plateau  summit  is  usually  less  than  1  degree;  however,  some  summits  have  surfaces  which  are  more  undo! 
up  to  6  degrees.  Relief  on  the  flat-lying  summits  may  range’  up  to  10  ft,  whereas  the  rolling  plateau  tups  I. . ■ 
dissection  along  the  major  drainageways  may  occasionally  exceed  1000  ft.  The  plateaus  ot  South  Central  As 
tary  rocks  capped  by  layers  of  volcanic  rock.  In  general,  sumrut  elevations  lie  between  0  and  1(100  it. 


IV.  PLAINS:  Plains  are  extensive  tracts  of  land  characterised  by  flit  to  gentle  slopes.  Hills  may  be  found  within  these  tr, 
area.  Plains  occupy  approximately  2 5%  of  the  South  Central  Asian  Desert  and  may  be  subdivided  on  the  basis  >d 
plains,  deltas,  and  terraces  of  major  rivers  are  termed  alluvial  plains;  plains  bordering  the  sea,  coastal  pin: 
usually  bounded  on  two  or  more  sides  by  scarps,  depression  plains;  and  interior  plains  not  readily  classifiable  in 
sected  plains  exhibit  relief  ranging  from  0  to  approximately  10  ft.  Relief  within  disse.ied  plains  is  i  ha  ranter  i  »t 
ally  up  to  100  ft.  The  soil  and  rock  types  associated  with  the  plains  of  South  Central  Asia  vary  widely.  Most  < ■  t 
2000  ft;  however,  smaller  ones  are  found  between  2000  and  3000  ft. 

More  than  9%  of  the  South  Central  Asian  plains  have  been  mapped  as  desert  plains.  Although  this  figure  may  si 
term  “desert  plain"  as  used  here  embraces  a  variety  of  types.  Included  in  this  classification  are:  the  great  nil 
in  some  cases,  but  sometimes  dissected  to  an  extent  that  would  seriously  impede  cross-country  movement,  v  1 
mountains;  the  salt  plains  occurring  in  the  great  arid  basin  of  Iran  range  in  size  from  several  to  thousands  •  > J 
these  plains  are  compoaed  of  a  thick  crust  of  salt  underlain  by  mire.  Exposed  to  the  intense  heat  of  the  sun,  the 
often  rendering  it  impossible  to  traverse;  the  great  sandy  plains,  swept  by  the  wind,  and  with  their  monotony  in 
common  in  the  interior  of  the  study  area;  and  the  featureless  expanses  of  bare  rock,  their  surfaces  denuded  by 
desert  plain,  Chances  of  survival  in  such  plains  would  be  minute  due  to  the  lack  of  both  water  and  vegetative  cove 

The  coastal  plains  of  South  Central  Asia  occur  as  discontinuous  areas  of  varying  width  which  extend  from  Dushi 
Kathiwar  Peninsula,  their  continuity  being  broken  occasionally  by  rugged  mountains  extending  to  the  sea. 

Alluvial  plains  occupy  a  significant  portion  of  the  study  area.  The  Indus  River,  from  its  entrance  into  the  area 
Arabian  Sea,  is  bordered  by  a  wide,  flat  floodplain.  The  Punjab,  land  of  five  rivers,  is  another  large  alluvial  trai  t 

The  depression  plains  are  relatively  small  in  area,  but  are  of  physiographic  interest.  These  depressions  usually  i 
solution,  and/or  faulting.  The  depression  plains  of  South  Central  Asian  Desert  worthy  of  mention  are  the  Seistai  R 
boundaries  of  Iran,  Pakistan,  and  Afghanistan,  and  the  Jaz  Murian  Basin  in  southwest  Iran  north  of  the  Makran 
aions  are  flat,  with  relief  ranging  from  several  to  tens  of  feet.  Scarps  bordering  the  plains  commonly  range  from  < 
characteristic  of  depressions  include:  alluvial  fans,  low  dunes,  scarps,  amphitheaters,  salt -enc rusted  playas,  tai 


P-1.  Dessrt  plain  in  western  Rajputana  showing  typical 
vsgstation.  The  loosa  sandy  soil  is  called  rstli.  The 
trees  in  the  right  foreground  and  seen  scattered  through¬ 
out  the  background  are  known  as  kedhra.  Vegetation  in 
these  areas  seldom  reaches  a  dsnaity  that  would  seri¬ 
ously  impede  cross-country  movement.  At  approximately 
25°  N,  72°  E 


P-2.  Floodplain  of  the  Indus  Riv 
patches  are  irrigated  areas.  Ih" 
with  dark  spots  arc  sandy  ir<  .it, 
low  dunes  which  form  the  transit  m 
the  floodplain  and  the  Thar  Dim  i  \ 
east.  At  approximately  2ouio  , 
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PHYSIOGRAPHY:  DESCKI  PTI< 


tastes  of  land  characterized  by  extensive,  mure  or  less  fla'-Iying  summit  are. is  houicl*  <1  on  <  tie  nr  m<  re  t.v  - .  .rus 

“lght,  Dissected  plateaus  have  been  mapped  where  less  than  MS*'  of  the  urigin.il  -.url.ii  e  remains.  An|<r’>>  lm.iti-iy  1  **.  (In¬ 
ert  lfl  mapped  as  plateau.  None  of  the  South  Central  Asian  plateaus  a  r  <■  dissei  ted  plateaus.  I  he  i  h.ir.n  t.rixtu  slope  .,1  the 
y  less  than  1  degree;  however,  some  summits  have  surfaces  whit  hare  more  undulating  or  rolling  and  exhibit  slopes  r. inning 
on  the  flat-lying  summits  may  range  up  to  10  ft,  whereas  the  rolling  plateau  tops  have  relief  ranging  from  10  m  L.n  it.  Depth  oi 
or  d  rainage  ways  may  occas  ionally  exceed  1000  ft.  1  he  plateaus  of  South  (>  nt  ra  I  Asia  o«  <  u  r  in  an  ire,-  (,  f  fiat  --lying  sed  u  1 1  e  n  - 
ers  of  volcanic  rock.  In  general,  summit  elevations  lie  between  0  and  1000  ft. 


of  land  chat  rcterized  by  fiat  to  gentle  slopes.  Hills  may  be  found  within  these  traits  but  oi  i  upy  less  thai,  25%  of  the  total 
(innately  25%  of  the  south  Central  Asian  Desert  and  may  be  subdivided  on  the  basis  of  origin  or  physiographic  relation.  Kluod- 
i  of  major  rivers  are  termed  alluvial  plains;  plains  bordering  the  sea,  coastal  plains;  low-lying  plains  of  interior  drainage 
;ore  sides  by  scarps,  depression  plains;  and  interior  plains  not  readily  c  lassifiable  into  the  other  types,  desert  plains.  Undis- 
ranging  from  0  to  approximately  10  ft.  Relief  within  dissected  plains  .s  characteristically  between  10  and  50  ft  and  occasion 
ind  rocl.  types  associated  witlt  the  plains  of  South  Central  Asia  vary  widely.  Most  of  the  plains  lie  between  elevations  of  0  and 
nes  are  found  between  2000  and  3000  ft.. 

Central  Asian  plains  have  been  mapped  as  desert  plains.  Although  this  figure  m<  y  seem  high  it  should  be  understood  that  the 
id  here  embraces  a  variety  of  types.  Included  in  this  classification  are:  the  great  intermontane  plains,  relatively  undissec  ted 
ues  dissected  to  an  extent  that  would  seriously  impede  cross -country  movement,  whic  h  separate  the  discontinuous  ranges  of 
iccurring  in  the  great  arid  basin  of  Iran  range  in  size  from  several  to  thousands  of  square  miles  in  extent.  The  surfaces  of 
>f  a  thick  crust  of  salt  underlain  by  mire.  Exposed  to  the  intense  heat  of  the  sun,  the  surface  cracks  into  large  blocks  of  salt, 
e  to  traverse;  the  great  sandy  plains,  swept  by  the  wind,  and  with  their  monotony  interrupted  only  by  occasional  dunes,  are 
he  study  area;  and  the  featureless  expanses  of  bare  rock,  their  surfaces  denuded  by  the  wind,  represent  still  another  type  of 
rvival  in  such  plains  would  be  minute  due  to  the  lack  of  both  water  and  vegetative  cover, 

Central  Asia  occur  as  discontinuous  areas  of  varying  width  which  extend  from  Bushire  at  the  head  of  the  Persian  Guif  to  the 
ontinuity  being  broken  occasionally  by  rugged  mountains  extending  to  the  sea. 

jnificant  portion  of  the  study  area.  The  Indus  River,  from  its  entrance  into  the  area  in  Northern  Pakistan  to  its  mouth  at  the 
a  wide,  fiat  floodplain.  The  Punjab,  land  of  five  rivers,  is  another  large  alluvial  tract. 

elatively  small  in  area,  but  are  of  physiographic  interest.  These  depressions  usually  originate  through  the  process  of  erosion, 
te  depression  plains  of  South  Central  Asian  Desert  worthy  of  mention  are  the  Sei*tan  Basin  which  lws  just  north  of  the  common 
n,  and  Afghanistan,  and  the  Jaz  Murian  Basin  in  southwest  Iran  north  of  the  Makran  Mountains.  The  floors  of  all  tne  depres- 
mging  from  several  to  tens  of  feet.  Scarps  bordering  the  plains  commonly  range  from  100  to  several  thousand  feet.  Lundfurms 
is  include:  alluvial  fans,  low  dunes,  scarps,  amphitheaters,  salt-encrusted  playas,  talus  slopes,  salt  lakes,  and  salt  marshes. 


trn  Rajputana  showing  typical 
By  soil  is  called  rstli.  The 
hd  and  seen  scattered  through- 
wn  ms  kedhrs.  Vegetation  in 
[s  a  density  that  would  aeri¬ 
fy  movement.  At  approximately 


P-2.  Floodplain  of  the  Indus  River.  Dark 
patches  are  irrigated  areas.  The  light  areas 
with  dark  spots  are  sandy  areas  of  plains  and 
low  dunes  which  form  the  transition  between 
the  floodplain  and  the  Thar  Desert  to  the 
e.tet.  At  approximately  26°30‘  N,  67°50’  E 
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. -  - ..  .  v  i  « iiuni  u  i.j  approximate  iy  1  0  ft,  Ke|  ml  w  itfcui  .iissm  *«•'!  plains  i  *  i  h.ir<«<  i  .•  r  :  -  t  n 

ally  up  to  1  60  ft.  The  *cul  and  rock  types  assoc  iat-d  with  the  plains  ol  South  t  eutral  Asia  vary  v.  id*  1  v  .  Most  : }  i  ••  ;  m  - 
2000  ft;  however,  smaller  ones  *r*  found  between  2000  and  5000  ft. 

More  than  -V7»  of  the  South  Central  Asian  plains  nave  been  mapped  as  desert  plains.  Although  this  figure  m,.y  v™  <.  •  gi  i 
term  "desert  plain"  as  uued  here  embraces  a  variety  of  types .  Included  in  this  classification  .ire-  the  gr<  l)t  •  t.  •  ,.,t  .< . .  - 

in  jome  cases,  but  sometnmes  dissected  to  an  e  tent  that  would  seriously  impede  i  ros*  -i  ountry  movement,  ■.-.hi-  1,  r  .i. 

mountains;  the  salt  plains  occurring  in  the  great  arid  basin  of  Iran  range  in  sue  from  sevt  r»l  to  thmisai-d*  mu.<r.  • 

these  plains  Are  Composed  o:f  a  thick  crust  of  salt  underlain  by  mire.  Exposed  to  the  intense  heat  of  the  sun,  tl.,-  »url.n  .■  r 
often  rendering  it  impossiblt  to  traverse;  the  great  sandy  plains,  swept  by  the  wind,  and  with  their  monotony  interrupt.  ! 
common  in  the  interior  of  the  study  area;  .  nd  the  featureless  expanses  of  bare  rock,  thc-ir  surface*  denuded  by  the  mu.!, 
desert  plain,  Chances  of  survival  in  such  plains  would  be  minute  due  to  the  lark  of  both  water  and  vegetative  .owr. 

The  coastal  plains  ol  South  Central  Asia  occur  as  discontinuous  areas  of  varying  width  which  exti  nd  from  Bushim  at  tl..  r  . 
Kathiwar  Peninsula,  theii  continuity  being  broken  occasionally  by  rugged  mountains  extending  to  the  sea. 

Alluvial  plains  occupy  a  significant  portion  of  the  study  area.  The  Indus  River,  from  its  entrance  into  the  area  in  Northern 
Arabian  Sea,  is  bordered  by  a  wide,  flat  floodplain.  The  Punjab,  land  of  five  riv^ro,  is  another  large  alluvial  tra<  t. 

The  depression  plains  are  relatively  small  in  area,  but  are  of  physiographic  interest.  These  depressions  usually  originate  tl.r 
solution,  and/or  faulting.  The  depression  plains  of  South  Cent  al  Asian  Desert  worthy  o'  mention  are  the  Semtan  Basin  v  hi.  .  , 
boundaries  of  Iran,  Pakistan,  and  Afghanistan,  and  the  Jaz  Murian  Basin  in  southwest  Iran  north  of  the  Makran  Mountains.  f 
sions  are  flat,  with  relief  ranging  from  several  to  tens  of  feet.  Scarps  bordering  the  plains  commonly  range  from  100  ,  r 

characteristic  of  depressions  include:  alluvia)  fans,  low  dunes,  scarps,  amphitheaters,  salt-encrusted  playas,  talus  slopes, 


P-1.  Desert  plain  in  western  Rajputana  showing  typical 
vegetation.  The  loose  sandy  soil  is  called  retli.  The 
treat  in  the  right  foreground  and  seen  scattered  through¬ 
out  the  background  are  know'n  as  kedhra.  Vegetation  in 
these  areas  seldom  reaches  a  density  that  would  seri¬ 
ously  impede  cross-country  movement.  At  approximately 
2j°  N,  72°  E 


P-2.  Floodplain  of  the  Indus  River.  Dark 
patches  are  irrigated  areas.  The  light  areas 
with  dark  spots  are  sandy  areas  of  plains  and 
low  dunes  which  form  the  transition  between 
the  floodplain  and  the  Thar  Desert  to  the 
east.  At  approximately  2 6°i0’  N,  67o50'  E  i 


f 
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P-6.  The  floodplain  south  of  Sargodha.  This 
flat  alluvial  plain  of  silty  sand  is  extensively 
cultivated.  The  range  of  hills  in  the  back¬ 
ground  is  an  eroeional  remnant  of  an  igneous 
intrusive.  At  approximately  32°  N,  72°45‘  E 


H 


P-7.  Incised  bed  of  the  River 


Tirkha  Lora  in  loessial  de¬ 
posits  northwest  of  Sargodha 
Note  the  floodplain  along  the 
river  and  the  excellent  ter¬ 
races  along  the  far  side.  At 
approximately  30u15’  N, 
67005’  E 
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P-8.  Braided 
in  the  Indus  Ri 
colored  areas  i 
ground  are  sail 
which  are  con 
river.  At  appr^ 
2b°  1  5 '  N,  fj*°  1 


-I  tile  plains  1  h  between  #*]  ovations  of  0  and 


:<  Jl*  m  1 1 1  gb  >'  •.liould  be  unHc r s toj.id  that  the 
yit  «•  rniijij*  a  m-  ;  > !  «*  )■!■>,  relatively  undigscctod 
v.hu  I.  *e|,rf  r,«ti-  tl  dik  i  out  niuous  ranges  of 
■  1  square  miles  in  extent.  The  surface#  of 
t.e  surtai  e  i  rai  k  (•  into  large  blot  ks  of  salt, 
i nt e r r opt «■  d  only  by  oiiasional  dunes,  are 
by  the  wind,  represent  still  another  type  of 


shire  at  the  head  of  the  Persian  Gulf  to  the 


-ea  in  Northern  Pakistan  to  its  mouth  at  the 


1 1  y  originate  through  the  process  of  erosion, 
n  Basin  which  lies  just  north  of  the  common 
hi  Mountains.  The  floors  of  all  the  depres- 

(om  100  to  several  thousand  feet.  Landforms 
,  taius  slopes,  salt  lakes,  and  salt  marshes. 
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River.  Dark 
The  light  areas 
eas  of  plains  and 
nsition  between 
Insert  to  the 
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P-3.  Alluvial  plain  south  of  Sargodha  with 
scattered  igneous  hills.  The  plains  between 
are  practically  undissected,  and  except  for 
occasional  canals  in  irrigated  areas,  offer 
no  obstacles  to  movement.  At  31°50’  N, 
72°40 '  E 


P-4.  Desert  plain  and! 
vegetated  dune  area  n<J 
of  Karachi.  At  approxl 
24°55’  N,  67°1  O'  E  | 


P-8.  Braided  stream  topography- 
in  the  Indus  River.  The  light- 
colored  areas  in  the  left  fore¬ 
ground  are  sandbar  deposits 
which  are  common  all  along  the 
river.  At  approximately 
2t>o15-  N,  68®  E 
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p-9.  Low,  flat  portion  of  the  coastal  plain 
southwest  of  Karachi.  The  light-colored 
patches  are  surfaces  covered  with  dried 
salt.  The  dark  areas  are  patches  of  salt- 
tolerant  grasses.  At  approximately 
24050’  N,  66°55’  E 


P-10.  Sabk-ha  soutl 
The  sabkha  is  of  th 
moist  variety  and  ; 
principally  of  sand 
proximately  24°50' 
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P-4.  Desert  plain  and  small 
vegetated  dune  area  northeast 
oi  Karachi.  At  approximately 
24«55’  N,  67°  1  O’  E 


■■ 

P-5.  Braided  stream  deposits 
in  the  HuL  Iviver  northwest  of 
Karachi.  The  sand  and  gravel 
were  deposited  when  the  chan¬ 
nel  chose  a  new  course.  At 
approximately  25o  N,  66°55’  E 
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P-10.  Sabkha  southwest  of  Karachi. 
The  sabkha  is  of  the  salt-encrusted, 
moist  variety  and  is  composed 
principally  of  sandy  silt.  At  ap¬ 
proximately  24°50’  N.  66°55*  E 


vtSUfi- 


P-11.  Dow  dunes  along  the  coast 
east  of  Karachi.  These  dunes  are 
commonly  less  than  50  ft  high  and 
ar*  probably  of  the  complex  dune 
type.  At  approximately  24050’  w 
670Q5’  E 
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LANDFGRMS  -  SURFAC 


C  i-AlSIFlC  AT  ION  AND  DESCRIPTION 


rYPIC  AI.  GEOM 


Rang*  at  Yuma 


Abandoned  kourifl:  Abandoned  courses  are  lengthy  it^mentt 
of  a  river  abandoned  when  the  it  ream  c  hooter  <  new 
tourir  it.  roii  the  floodplain. 


Alluvial  ipruni:  Alluvia!  apron*  are  created  through  coale*’ 
cence  of  alluvial  fan*  along  the  baae  of  mountain*  or 
plateau  eacarpment*.  Several  fan*  coalesce  to  form 
,  n  alluvial  apron. 


Alluvial  fan*.  Alluvial  fana  are  cone-shaped  feature*  occurring 
at  the  baae  of  mountain*,  hill*,  escarpments,  etc., 
where  ftream*  experience  a  sufficient  reduction  ir 
gradient  to  deposit  their  load*.  The**  fan*,  steepest 
near  thr  muuntt  n*,  slope  gently  outward  with  a  con’ 
tinually  decreasing  gradient  and  are  characterized  by 
braided  stream  channel*  which  ccour  their  surfacee. 


Boulder -choked  wadies:  Boulder -choked  wadiee  are  relatively 
narrow  and  deep,  intermittent  streambeds,  generally 
in  mountainous  or  plateau  region*,  where  boulders 
have  been  amassed  in  numbers  sufficient  to  retard  or 
prevent  vehicular  movement. 


Braided  stream  topography:  Br*jdea  stream*  are  shallow 

anastomosing  channels,  usually  carrying  hsavy  loads 
and/or  flowing  at  moderate  gradients.  Topography 
formed  oy  such  streams  usually  consist#  of  irregular 
bars  separated  by  shallow  active  or  abandoned 
channels. 


Deltas:  Deltas  are  alluvial  tracts  of  land,  usually  triangular  in 
shape,  formed  at  the  mouth  of  a  river,  inland  bounds  - 
riea  of  deltas  often,  but  not  invariably,  coincide  with 
the  farthest  upstream  distributaries  of  a  river. 


Floodplains:  Floodplains  arc  relatively  smooth,  fiat  laid* 

bordering  a  stream.  They  are  built  of  sediments  de¬ 
posited  by  the  stream  and  inundated  by  floodwaters. 


River  terraces:  River  terraces  are  flat  atrip*  of  land  border  - 
ing  river  floodplains.  They  are  charac  er  red  by  a 
sharp  descent  toward  the  river  and  by  r*  c  re  elevated 
land  on  the  opposite  aide.  A  steplike  ao  rangement  of 
several  terraces  often  flanks  larger  floodplains. 


Intermittent  fresh-water  lakes:  Intermittent  fresh-water  lakes 
are  standing  bodies  of  inland  fresh  water  which  be¬ 
come  dry  during  certain  periods  of  the  year. 


Inter  montane  plains:  Basina  of  interior  drainage  between 

mountain  ranges  composed  of  fins  "grained  alluvium 
deposited  by  streams  issuing  from  the  udjacent 
mountains. 


Marsh:  Marsh  is  a  tract  of  low  (in  reference  to  surrounding 
terrain),  wet  ground,  usually  miry  aiid  covered  with 
rank  grass  and  sedgs  vegetation  ai.d  confined  to 
fresh-water  areas. 


Natural  levees:  Natural  levees  are  long,  relatively  narrow  al¬ 
luvial  ridge*,  higher  near  the  river  and  gradually 
sloping  away  from  it,  which  are  built  up  on  either  side 
of  a  stream  by  overbank  flow.  Surface  drainage  pat¬ 
terns  rang#  from  minute  drainagcways  to  major  cre¬ 
vasses,  commonly  found  at  right  angles  to  the  direction 
of  levs*  elongation. 


Salt  lakes:  Salt  lakes  -e  permanent  nr  intermittent  bodies  of 
saline  water.  ^ener.Mly  of  considerable  size.  Surface 
evaporation  of  water  exceeds  inflow,  thus  creating 
saline  conditions. 


Mud  flow  topography:  Mud  flow  topography  is  formed  by 
jumbled  colluvial  d«bn*  which  slide*  down  steep 
mountain  sides  during  infrequent  rains.  This  phenom¬ 
enon  occurs  chiefly  on  steep  elopes  of  louse  shale,  ash, 
and  residual  clay. 


Talue,  Talus  is  an  unconsolidated,  sloping  heap  of  fairly  large 
rock  fragments  or  debris  formed  at  the  ba*e  jt  an  e*- 
:Arpm«nt  or  »ie*p  *io^e  through  gravitational 
AC  c  umulation. 


Accumulations  near  oarner* 


FACE  CONDITIONS:  DESCRIPTIONS  AND  PIJ 
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ll.  Cultivation  on  r^atural  levees 
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the  farthest  gpitrp*n.  distribute  ri»*a  l  *  river. 


Floudpiain#  •'juodpia.n*  are  relatively  aui'mth,  flat  Ijrid* 

bordering  *  »frr»tn,  Thr v  are  built  >jf  aefiin.ente  dr 
pOSitfd  by  thr  r»reafT,  *r.d  inundated  by  ate  r  a  . 


Rive  trrrtc o»:  River  ter-*<  r a  arc  flat  strips  of  land  b*>rrtet 
in|  rive  r  fioodpia  i  ii.  r  *-*y  a  rr  •  ;-,e  r  a  1  'cr  « trn  by  « 
*h*rp  deuce  nt  toward  tb.  .  »  r  and  by  m-ifp  elevated 
land  on  the  opposite  aide.  ;rp)ike  *  r  rangen.ent  <>f 

eeveral  terrace*  often  flanks  larger  f lourtplains . 


Intermittent  fre#h-wat*r  lakra:  Intermittent  frr ah-wate  r  lake* 
are  standing  bodie*  of  inland  frerh  water  whn  h  be¬ 
come  dry  during  certain  period*  of  the  year, 


Intermontine  plains:  Burnt  of  interior  drainage  between 

mountain  ranges  complied  of  fine-grained  alluvium 
deposited  by  stream*  issuing  from  the  adjacent 
mountains, 


Marsh:  Marsh  is  a  tract  of  low  (in  reference  to  surrounding 
terrain),  wet  ground,  usually  miry  and  covered  with 
rat  grass  and  sedge  vegetation  and  confined  tu 
fre  n-water  areas. 


Natural  levtea,  Natural  levees  are  long,  relativel*  narrow  al¬ 
luvial  ridges,  higher  near  the  river  and  gradually 
sloping  awty  from  it,  which  are  built  up  on  either  side 
of  a  ntream  by  overb«nk  flow.  Surface  drainage  pat¬ 
tern*  range  from  minute  drainageways  tc  major  cre¬ 
vasses,  commonly  f^nd  it  right  angles  to  the  direction 
of  lev*#  elongation. 


Salt  lake*:  Salt  lakes  are  permanent  or  intermittent  bodie*  of 
saline  water,  genertllyof  considerable  size.  Surface 
evaporation  of  water  exceeds  inflow,  thus  creating 
ssline  conditions. 


Mud  flow  topography:  Mud  flow  topography  is  formed  by 
jumbled  colluvial  debris  which  slides  down  steep 
mountain  sides  during  infrequent  rains.  This  phenom¬ 
enon  occurs  chiefly  on  steep  slopes  of  loose  shale,  a*h( 
and  rssidual  clay. 


Talus:  Talus  is  an  unconsolidated,  sloping  heap  of  fairly  large 
rock  fragments  or  debris  formed  at  the  base  of  an  es¬ 
carpment  or  steep  slope  through  gravitational 
accumulation. 


Accumulation#  near  barriers 


Largs  extensive  obstacle# 


Climbing  sand  drifts:  These  are  massive  accumulations 
of  wind-blown  sand  which  form  to  the  windward 
of  extensive  obstacles  such  as  plateau  scarps, 
hills,  and  mountains. 


Tailing  sand  drifts:  Tailing  sand  drifts  are  masaive  ac¬ 
cumulations  of  wind-blown  sand  which  form  to 
the  leeward  of  extensive  obstacles  such  as 
plateau  scarps,  hills,  and  mountains. 


Small  isolated  obstacles 


Sand  dams:  Sand  d;mi  ere  crescent-shaped  mounds  or 
ridges  of  wind-blown  s*n,d  which  form  near  the 
windward  side  of  relatively  small  obstacles. 

The  horns  of  the  crescent  extend  downwind,  often 
flanking  the  obstacle,  and  exhibit  steep  inward - 
fac  ing  slopes. 


Sand  shadows:  * end  shadows  ere  elongate  triangular 
mounds  of  wind-blown  sand  which  form  to  the 
leeward  of  relatively  small  obstacles.  Sand 
dams  are  usually  found  to  the  windward  of  these 
obstac  lea, 


Rippled  surfaces:  Washboardhk*  surfaces  caused  by  the  heap¬ 
ing  up  of  sand  by  wind  action.  They  are  normally 
found  on  the  gentler  slopes  of  dunes  or  in  flat,  sandy 


Sand-c  boked  wadu  Sand-choked  ««dia  *.  «  intermittent  stream 
beds  generally  within  pl  wn  or  pi«teau  area*  wh'th 
have  been  almost  completely  or  partially  I. lied  with 
wind-blown  a«nd. 


hk»t  applicable. 
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Ih.  Sano  dam  farmed  tu  the  windward 
aidr  of  a  typn  al  mesa  ' ■  r  butte 


IS.  Steeply  sloping  talus  cone  flunking  s 
plateau  escarpment 


lu.  Sand  shadow  formed  lu  the  leeward 
aide  of  a  typical  mesa  or  butte 


16.  A  large  climbing  sand  drift  encroaching 
on  a  mountain  front 
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PLATE  ISA 


CLASSIFICATION  AND  DESCPIPTIOr 


Sand  dur,p»:  Mobile  heaps  ul  wind  town  und  in',*pen'1mi 
fixed  .>bie«  t*  or  undrrlyn.  topography. 


Barchans  P*nh*ni  are  dunes  having  a  ctmi  rntr  »  ground 
plan  with  the  convex  side  fating  the  wind  and  horns 
extending  leeward.  The  profile  is  aaymmrtri<  with 
the  gentler  slope  on  the  convex  aide  and  the  steeper 
slupe  on  the  com  ave  or  leeward  fate. 


Complex  dunes  Complex  dunes  are  irregular  masses  of 
•  and  not  readily  classifiab'e  into  types. 


Peak  and  rjlji;  These  occur  where  the  tips  or  horns  of  a 

*ait-mov\ng  barchan  join  or  intersect  the  windward 
side  of  another  barchan,  thus  forming  a  circular  or 
horseshoe  -  shaped  hollow  known  as  a  fulji.  The 
crest  of  the  barchan  slip-face  which  flanks  the  fulji 
is  referred  to  as  the  peak. 


Transverse  dunes:  Transverse  dunes  are  strongly  asym¬ 
metric  ridges  extending  transverse  to  the  direction 
of  dominant  sand -moving  winds.  The  leeward  slope 
is  steep;  the  windward,  comparatively  gentle. 


Longitudinal  dunes:  Longitudinal  dunes  usually  consist  of  a 
•  ingle  continuous  ridge  which  swells  and  rises  at 
regular  intervals  to  form  a  chain  of  summits  con¬ 
nected  by  a  continuous  wavy  crest,  The  pi. Tile  is 
asymmetric  with  or>r  side  exhibiting  a  moderate 
alope;  the  other,  a  ate«»p  or  slip  face.  Longitudinal 
dunes  ars  aligned  parallel  to  dominant  sand-moving 
winds. 


Stabilised  free  or  active  form:  Active  dune  types  which 

have  been  stabilised  by  vegetation  but  which  still 
retain  their  initial  form. 


Upsiloidikl  dunes:  Upsiloidal  dunes  are  U*  or  V-ehaoed  dunes 
which  are  concave  toward  the  wind.  They  are  usually 
found  iu  vegetated  areas  and  are  typically  associated 
with  a  vegetation-free  windward  depression  or 
“blowout”  which  provides  a  sand  source  for  the  dune. 


X«acuStriAe  terraces:  Terraces  which  mark  the  shorelines  of 

ancient  lakes,  or  earlier  high-water  stages  of  existing 
lakes.  They  have  nearly  horisontal  surfaces  with  rela¬ 
tively  steep  slopes  facing  the  central  portion  of  the 
lake. 


Beaches:  Beaches  are  gently  sloping  strips  of  land  bordering 
the  sea,  usually  recognised  as  that  part  ^hich  lies  be¬ 
tween  high-  and  low-water  marks  and  formal  by  the 
action  of  the  sea. 


Mangrove  swam  pi  Salt  ov  brackish  swamps  along  the  coast 
where  there  are  abundant  mangrove  trees. 


Quicksand:  Sand  which  ia  or  becomes  shifting'  easily  movable, 
or  semiliquid  upon  the  access  of  water.  Found  exten¬ 
sively  in  coastal  arsas  of  ’v.  C  A. 


Tidal  mud  flats:  Marshy  or  muddy  lands  covered  and  uncovered 
by  the  rise  and  fall  of  the  tide. 


ORGANIC  -  »IC  A L 


Caliche:  Cali-  \a  is  a  calcareous  depo*it  occur^  ng  at  or 
near  the  surface  whicn  has  accumulated  from 
charged  ground  water  moving  upward  and 
evaporating. 


Salt-encrusted  surfaces:  Surfaces  ch*"*>rterissd  by  thin  en¬ 
crustation*  of  SSI.,  They  are  near  coasts  an* 

in  many  alluvial  plains  areas. 


Sait  marsh:  Salt  marsh#*  *iat,  poorly  drained  p*'rts  of  a 

coastal  r'^ion  whose  suif  css  are  so  near  th*  level  of 
the  mean  high  tide  that  they  ars  covers..*  by  ihs  ma;o.  - 
ity  of  high  tides. 


Pleyas  PLayes  ars  nearly  tlat  areas  if  sail  or  salty  fine¬ 
grained  soils  oi  i.  up >  mg  basins  wr.ere  water  v  oils v  is 
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Lacustrine  terraces  Terraces  wfm  h  mark  the  shorelines  of 

ancient  lakes,  or  earlier  high-water  sieges  of  existing 
lakes,  They  have  nearly  horizontal  surfairs  with  rela¬ 
tively  steep  slopes  fa<  ing  the  central  portion  of  the 

lake . 

7 

7.  1 

r»-'j/l<J 

0  till 

i 

1 

| 

1 

i 

I" 

i 

i 

fi 

■ 

i 

■ 

MARINE 

i 

1 

■ 

1 

1 

1 

II 

■ 

30 

Beaches  Benches  are  gently  sloping  st  ipa  of  land  bordering 
the  sea,  usually  recognized  as  that  part  which  lies  be¬ 
tween  high-  and  low-water  maraa  and  formed  by  the 
ac tior  ol  the  sea. 
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Mangrove  iwampi:  Salt  or  brackiah  swamps  along  the  coast 
where  there  are  abundant  mangrove  trees. 
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Quicksand:  Sand  which  is  or  becomes  shifting,  easily  movable, 
or  semiliquid  upon  the  access  of  water.  Found  exten¬ 
sively  in  coastal  areas  of  S.  C.  A. 
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Tidal  mud  flats:  Marshy  or  muddy  lands  covered  and  uncovered 
by  the  rise  and  fall  of  the  tide. 
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Caliche,  Caliche  is  a  calcareous  deposit  occurring  at  or 
near  the  surface  which  has  accumulated  from 
charged  ground  water  moving  upward  and 
evaporating. 
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Salt-ancruatad  aurfacaa:  Surficaa  characterized  by  thin  an- 

cruatationa  of  aalt.  Thay  in  common  naar  coaata  and 
in  many  alluvial  ..lain,  areas. 
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Salt  marsh:  Salt  marshal  ara  flat,  poorly  drained  parta  of  a 

coastal  ragion  whose  aurfacaa  ara  ao  near  the  level  of 
the  mean  high  tide  that  thay  are  covered  by  the  major¬ 
ity  of  high  tides. 
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Playaa:  Playas  ara  nearly  ilat  araaa  of  aalt  or  salty  fine¬ 
grained  aoila  occupying  banns  where  water  collects 
and  evaporates  after  moderate  or  torrential  rains. 
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Dry:  Dry  playas  are  characterised  by  very  hard,  smooth, 
flat  surfaces  of  fine-grained  soil. 
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Moist:  Moist  playat  ara  characterixad  by  irregular,  pully 
aurfacaa  with  a  thin  fnabls  eurfaca  cruet  which 
ie  underlain  by  soft,  spongy  ground. 
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Clay-encrusted-  Clay -enc rusted  playas  are  moist  playas 
with  a  surfacs  crust  of  clay. 
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Salt-encrusted:  Salt-encrusted  playas  are  motet  playaa 
with  a  eurface  crust  of  salt. 
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Wave-cut  cliffs  Steep  chfte  of  tare  rock,  or  occasionally  un¬ 
indurated  materials,  resulting  from  wave  erosion 
marking  the  seaward  limit  of  the  coast. 
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Wave-cut  terraces:  Steplike,  narrow  stripe  of  land  adjacent  to 
or  near  the  sea,  which  have  been  sculptured  by  the 
waves  and  current.  Each  terrace  records  a  landward 
advance  of  littorai  erosion. 
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Amphitheatres :  Amphitheatres  are  semicircular  erosion  bays, 
formed  at  the  heed  of  drainage,  which  often  scallop 
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*  Not  applicable. 

*•  ladicataa  plaa-profila  daaignationa  »r«  both  grot,  and  raatnctiva. 
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rid  mapped  in  term*  ot  curfit  f  ruughnf  *•  or  mu  r^relief  rather  than  geometry  factor  range*.  Quicksand  area* 


\  and  mapped  in  term*  of  surface  roughness  or  microrelief  rather  than  geometry  factor  ranges.  Caliche  occurs  ui 
)  may  occur  as  deposits  of  calcium  carbonate  or  as  angular,  calcium  carbonate -cemented  fragments  of  rock  with 
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1  and  mapped  in  terms  of  surface  roughness  or  microrelief  rather  than  geometry  factor  ranges.  The  configuration 
’he  geometry  of  the  encrusted  teirain. 

I  II  I  Mill  I  I  I  II  I  I  I  I  I  Ml 


(  *nd  mapped  in  terms  of  surface  roughness  or  microrelief  rathsr  than  geomstry  factor  ranges.  Surfaces  of 
,'»n*  whose  edges  may  warp  upward  from  a  ft  action  of  an  inch  to  several  inches. 

;  i  i  i  ;  i  i  t  i  i  t  i  i  1 1  i  i  i  »  i  i  1 1 1  i  I  1  t  I  1  i  1 1 1  i 
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'  and  mapped  in  terms  of  surface  roughness  or  microrelief  rather  than  geometry  factor  ranges.  Thes*  plays* 
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i  i  i  i  i  «  i  i  i  i  i  lit  ■  i  •  i  »  »  » ■ i  p  i  *  1  '  i  i  1 1 1  « 

^  ind  mapped  in  terms  of  surface  roughness  or  microrelief  rather  than  geometry  factor  rang**.  Surfaces  of 
1  >  or  pinnacles  of  salt  a  few  inches  to  1  or  2  ft  in  height. 
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h).  Soft  and  spongy  surface  of  a 
c  lay -enc reeled  plays 


at"'*- 
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42.  Two  well  developed  amphitheatres 
in  the  face  of  aa  escarpment 


red  caliche  ii  overlain  by 
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15.  Salt-encruated  aurface 


16.  Salt  marih 


37.  Declccattoa  cracks  on  tbe 
aurface  of  a  dry  playa 


ipoit^y  surface  of  a 
d  playa 


A 
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39.  Roug<i  aurface  of  a  aalt-enc  ruated  playa 


40.  Way* -cut  cltffe 
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41.  A  wave -cut  Irri 
by  aeveral  autckvi 
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No. 

CLAM1FICATION  AND  DESCRIPTION 

II.  EP.OSIONAL  (COST. I 

hi  RF  ACE  WATER 

4  J 

Aqa  baa  At^abe*  are  gap*  in  aaymmetrual  ridge*  whuh  ignneft 
ba»in*  of  different  elevation*  that  occur  between  the 
ridge*. 

44 

Badland*.  Region*  nearly  devoid  of  vegetation  where  erosion, 
instead  of  carving  hill*  and  valley*  of  the  ordinary 
type,  ha*  cut  tha  land  into  an  intricate  mitt  of  narrow 
ravine*,  *harp  crests,  and  pinnacles. 

44 

Butte*  arid  mesa*:  laolated  residual  prominence*  with  very 
steep  or  precipitous  slope*  left  at  erosional  rem¬ 
nant*  of  a  plateau  area.  Meaa*  have  distinctively  flat 
top*,  bottea  have  been  *o  eroded  that  only  email  fiat 
top*  or  peak*  remain. 

4* 

Dry  wcterfail*:  Dry  wat«rfall9  are  precipitous  drop*  or  scarps 
found  in  dry  wad*  j>ed*. 

47 

Flatiron*:  Triangular  remnant*  of  an  eroded  hogback  ridge 
often  occurring  in  lenea  on  the  flank  of  a  mountain. 

1 

Foothill*:  Foothill*  ar*  lower  subsidiary  hill*  at  the  toot  of 
mountains  or  higher  hills.  They  form  transitional 
a  one*  between  the  highland*  and  .he  adjacent  lower 

land. 

*1 

Hanging  valley.;  Hanging  valley.  occur  where  tha  valley  floor 
of  a  tributary  wadi  if  higher  than  tha  floor  of  the  trunk 
vallay  in  tha  araa  of  junction. 

SO 

Hagbacka:  Hogback.  a.*a  aharp-craatad  ridge,  produced  by  un- 
•gual  aroaioa  in  atoaply  inclined  rock. 

SI 

laaalbarga:  lnaalbarga  are  prominent  .te.p-aided  raaidual 

hill,  ar  mountain.,  iaolntad  or  in  gioupa,  which  rif« 
abruptly  from  aurroundiag  lowland  aurfaca.  of  trot  ion. 

Si 

Knife  -  edged  ipsri:  Sharp-crested  rock  ridge*  forming  mter- 
strenm  divides  which  extend  outward  from  mountain 
masses. 

SJ 

Outlier.:  1, 'dated  remnants  of  rock  separated  from  the  main 
nun  to  which  they  were  formerly  joined. 

M 

P.dlm.nt.  Pediment,  ar,  relatively  amooth  rock  plain,  g.ntly 
inclined  away  from  hill  or  mountain  maeee..  They  are 
tom.  time.  partly  covered  by  a  thin  vanaer  of  alluvium. 

1 

Random  hill*:  Randomly  oriented  masses  rising  }“.zz  thm  IvJJ 
ft  above  the  level  of  the  surrounding  country. 

ss 

Uacomeelidated  random  hills;  Coastal  of  uacoaeolidateu 
material  such  at  clay,  .lit,  .and,  or  gravel. 

s* 

Consolidated  random  hills:  Con*  st  of  mini*  of  itdim«a* 
tary,  Igneous,  or  mtUnwrphit  rock. 

»7 

Rock  terrace*  Koch  terrace*  ar*  relatively  narrow  benches 
left  vbea  a  stream  cuts  a  new  valley  below  the  level 
•f  th*  e roiieaal  plain  which  i*  cut  into  the  bedrock. 

RFACE  CONDITIONS :  DESCRIPTIONS  AND 


TYPICA!  GEOMETRY  FACTOR  RANGES 
G3  R»ng«  in  South  Control  A»i*n  D«««rt 

i  Slop*  Units 


C3  Worid-wid*  Rinif 
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D«gre«^ 


li«f  Urn  it 

3  R*li«l  Typo  1  ^  Rriiof  Typr  11 
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F«*t 


AND  PHOTOGRAPHS 


Hanging  'alleys-  Hanging  valleys  m  i  ur  where  the  '.Alley  flu-T 
of  A  tributary  wadi  it  higher  than  the  floor  of  the  trunk 
vil'.yy  in  the  Area  of  mm  tion. 


Hogback*  Hogbacka  at*  sharp-crested  ridges  produced  by  un- 
•*qual  eronon  in  steeply  iru  lined  ru*k. 


inselbergs:  Ins-Mbergs  arc  prominent  strep-sided  residual 

hills  or  mountain*,  isolated  or  in  groups,  whu  h  n*e 
abruptly  from  surrounding  lowland  iurft(  m  of  ero*i«»n. 


Knife- edged  apui*:  Shar  rested  rock  ridges  forming  inter- 
•  trsam  divide*  which  extend  outward  from  mountain 


Outliers:  isolated  rtmmn'i  of  rock  separated  from  the 
mass  to  which  they  were  formerly  joined. 


Pediments:  Pediment*  are  relatively  smooth  rock  plains  gently 
inclined  away  from  hill  or  mountain  masses.  They  are 
sometimes  partly  covered  by  a  thin  veneer  of  alluvium. 


Random  hills;  Randomly  oriented  masses  rising  less  than  1000 
ft  above  the  level  of  the  surrounding  country. 


Unconsolidated  random  hills:  Consist  of  unconaolidatcu 
material  such  as  clay,  silt,  sand,  or  gravel. 


Consolidated  random  hills:  Consist  of  masses  of  sedimen¬ 
tary,  igneous,  or  metamorphic  ro:k. 


Rock  terraces;  Rock  tsrraces  are  relatively  narrow  benches 
left  when  a  stream  cuts  a  new  valley  below  the  level 
of  the  erosional  plain  which  is  cut  into  the  bedrock. 


Scsrps:  Scarps  arc  more  or  less  continuous,  precipitous 
slopes  exhibiting  mors  than  100  ft  of  relief. 


Steep  wadi  banks:  Steep  wadi  banks  are  mapped  where  a  con¬ 
spicuous  number  of  wadiss  bordered  by  high  precipi¬ 
tous  banks  occur.  Wherever  banke  are  higher  than 
100  ft  they  are  considered  scarps. 


Incised  meanders.  Incised  meanders  are  deep,  sinuous  vrlleys 
cut  by  rejuvenated  streams,  the  meandering  course 
having  been  acquired  in  a  former  cycle. 


Desert  pavement:  Desert  pave  mem  is  a  mosaic  of  closely 
packed  pebbles  and  broken  rock  fragments  usually 
coatee  with  a  stain  or  crust  of  manganese  or  iron 
.  aside. 


Ha  made* :  Hama  das  are  extensive,  flat  to  undulating  sirfaces 
ef  bedrock  or  bedrock  covered  by  a  thin  veneer  of 
pebbles  or  rock  fragment*. 


Yerdaegs.  Yardaags  are  <r regular  ridges  or  mounds,  commonly 
site rnat*iig  with  rouad -bottomed  troughs,  form*  d  by 
wind  e roam  of  silt  and  clay  (often  ancient  piaya 

surface*). 


*  Hot  applicable 

*  (ED  Circle*  plan  -  profile  ignat  j  om  indicate  gross  Landscapes 
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PLATE  18  C 


LANDFORMS  -  SURFA 


CLABSIFJC  ATION  AND  DESCRIPTION 


strewn  jUini  Flint-strewn  plum  art-  flit  to  undulating 
■  urlai  f  i  developed  on  weathered  iimf  itonf  or  chalk. 
They  *rr  >  harat  tr  r ize-d  by  a<  uttered  pebbles  and 
sharp-edged  chips  of  flint  weathered  from  the  parent 
rut  k . 


III.  M1SCEI.  LANEOL’S 
INTRUSIVE 


Dike*:  Wall-like  intrusions  of  igneous  rock  whit  h  t  ut  •«  ron 
the  bedding  or  other  layered  structure  of  the  <  ountry 
rock.  On  eroding  they  commonly  form  narrow  sharp- 
creited  ridges  which  run  for  mile*  at  run  country. 


Salt  domes:  Masses  of  tilt  that  reach  the  surface  m  dornal  up-* 
lifts.  The  salt  usually  forms  an  irregular  surface  and 
may  stand  at  higher  or  lower  elevations  than  the 
surroundmg-country  rock.  The  salt  may  How  downhill 
and  form  spectacular  salt-glaciers. 


Knobs:  Knobs  are  rounded,  isolated  hills  or  small  mountains. 
They  usually  constitute  the  surface  expression  of 
weathered  Plutonic  intrusions. 


Schuppen:  Tabular  elongate  mauei  of  rock  formed  in  areas 
with  a  vertically  or  near- vertically  dipping  shale- 
sandstone  sequence.  The  softer  shales  erode  leaving 
the  harder  materials  standing  at  considerable  heights 
above  the  Surrounding  terrain  (after  Harrison). 


Meteor  craters:  Stesp- wallsd,  saucer -shaped  depressions 

produced  by  the  impact  and  accompanying  explosion 
of  an  object  of  extraterrestrial  origin. 


Heat  cracks:  Irregular  cracks  which  form  in  clayey  soil  by 
defalcation. 


Gruf:  The  accumulation  of  countless  discrete  particles  on  the 
surface  of  granite  and  sometimes  extending  to  depth 
greater  than  10  ft  which  have  formed  from  weathering 
of  the  various  minerals  forming  the  rock. 


Clay  plains:  Clay  p’aina  are  extensive,  generally  level  to  undu¬ 
lating  regions  of  fine-grained  soil,  character,,  tically 
featureless  except  for  wtd.'y  spaced  isolated  hills  und 
rocky  outcrops.  Although  these  regions  beco.-.e  seas 
of  mud  afte-  infrequent  rains,  heat  i  racks  are  common 
after  prolonged  drought. 


Exfoliated  boulders:  A  erm  applied  to  boulders  whose  mr- 
fac-es  have  broken  or  peeled  off  ai  scales,  lamella*  , 
or  concentric  sheets. 


Basin  ranges:  Ranges  of  hills  or  mountains  formed  by  faulted 
and  tilted  blocks  of  strata  (separated  by  basins). 


Elongate  domti  Elongate  domes  are  elliptical  upfo>ds,  the 
beds  dipping  away  from  centrally  located  a  •«. 


Scarps  Sea 'ps  are  more  or  less  continuous,  orecipitous 
Slopes  exhibiting  more  than  1  OH  it  of  rebel. 


lnt  r  arnontane  vaiievs  Ini  ram^ntan.*  ■.alleys  are  narrow  -.alleys 
o trougns  with  exterior  drainage  l»«ng  between 


III 


Range  at  Yuma 


TYPICAL  r. 

t L ~  R  an 


Plan-Profile 

Units 


Thif  phenomenon  is  i  lassed  as  a  yurfat  e  .  ondition  and  ni  epped  in  ter 
fragments  and  i  hips  nf  Hint  whu  h  cover  these  uhmn  m.»v  have  ili.mn 


II  I  I  l  l  l  I  l  i  I  l  l  I  i  l  >  l  l  l  l  I 

This  phenomenon  is  classed  as  a  surface  condition  and  mapped  in  tert.i©  ■  »!  sur 
be  from  a  fraction  of  an  inch  to  several  inches  wide  at  the  top  and  from  a  frat  t 
to  several  feet  across.  The  edges  of  the  pologon  warp  upwards  from  I  or  L  n. 

II  I  I  I  I  I  I  I  1  1 1  1  1  I  I  I  1  l  1  I  1 
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PAGE  CONDITIONS:  DESCRIPTIONS  AND  PH 


ICAL  GEOMETRY  TACTOR  RANCES 
i  R in  South  Central  Asian  Daar.yt 


World-wide  Range 


SBn 


ns  i  ►  f  iurf.ii  r  mughnr  11  ur  mil  rurrhrf  rather  than  gfomftry  factor  ran^ri,  I'he  angular 
t»*rs  ranging  iii>  to  several  lmhes. 


Slope  Unite 


fl  16  32  64 


II 


iii  i  i  i  i  i  i  i  i  i  '  i  i  I  i  1  t  I  i  I  I  i  i  I  i  I  i  i  i  [  i  f  i 

n  \m  of  surface  roughness  or  nucrorelief  rather  than  geometry  factur  ranges.  These  c  r^iki  may 
1  uni  a  fraction  of  an  inch  to  as  much  as  10  ft  deep.  They  enclose  polygonal  areas  several  ini  hes 
i  1  or  l  in.  to  several  fe**t  above  the  central  portion. 

/ill  1  I  l  l  I  I  I  I  l  l  I  I  l  l  i  l  I  i  I  i  i  m  i  i  l  i  i  i  i  M 


rms  of  surface  roughnesa  or  microrehef  rather  than  geometry  factor  ranges 
diameters  of  several  feet. 


•  *r,  .  .me  *e  ,.iem  e.  1  i.r~  «>>ftrr  sh^ms  cr..  }*• 

the  r  rde"  materia)*  standing  at  >  umuiprjhif  bright* 
abov£  the  su  r  roumlirtg  terrain  fah-r  Tbrr>aon). 


Mttior  t  ra.rri  Sleep-walled,  dui  fr -shaped  depressions 

produced  by  the  irr.pai  t  and  aiv.u  npanying  explosion 
of  an  object  of  extraterrestial  o,  igm. 


Heat  cracks:  Irregular  tnrki  which  form  in  clayey  aoil  by 
dcaaicatio  .. 


Crui;  The  accumulation  of  countleaa  discrete  particles  on  the 
surface  of  granite  and  sometimes  extending  to  depths 
greater  than  10  ft  which  have  formed  from  weathering 
of  the  various  minerals  forming  the  rock. 


Clay  plains:  Clay  plains  are  extensive,  generally  level  to  undu¬ 
lating  regions  of  fine-grained  soil,  characteristically 
featureless  except  for  widely  spaced  isolated  hills  and 
rocky  outcrops.  Although  these  regions  become  seas 
of  mud  after  infrequent  rains,  heat  cracks  are  common 
after  prolonged  drought. 


Exfoliated  boulders;  A  term  applied  to  boulders  whose  sur¬ 
faces  have  broken  or  peeled  off  as  scales,  lamellae, 
or  concentric  sheets. 


Ba  sin  ranges;  Ranges  of  hills  or  mountains  formed  by  faulted 
and  tilted  blocks  of  strata  (separated  by  basins). 


Elongate  domes:  Elongate  domes  are  elliptical  upfolds,  the 
beds  dipping  away  from  centrally  located  axes. 


Scarps:  Scarps  are  more  or  less  continuous,  precipitous 
slopes  exhibiting  more  than  100  ft  of  relief. 


Intramontane  valleys.-  Intramontane  valleys  are  narrow  valleys 
or  troughs  with  exterior  drainage  lying  between 
mountains. 


This  phenomenon  i»  *  lassed  «*  a  surfai  r  »  orwntion  and  m.ipi  »-•!  in  ter 
be  from  a  frail  ion  of  an  inch  to  several  im  he#  wide  at  Ur  P.p  and  fr. 
to  several  feet  across.  The  edge*  of  rhe  polugon  warn  upwards  from 


This  phenomenon  is  classed  as  a  surface  condition  and  mapped  in  terms  <>f  ■ 
angular  fragments  of  weathered  granite  whu  h  may  exhibit  maximum  diametr 
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Broksn  lava  flows:  Flat  to  undulating  lava  areas  characterized 
by  sharp-edged  rocks  and  bouiders. 


Cinder  cones:  Cinder  cones  are  conical  hills  formed  by  the  ac¬ 
cumulation  c-f  volcanic  ash  or  clinkerlike  material 
around  a  vent. 


Craters  and  calderas:  Bowl-  □;  funnel-shaped  depressions  of 
volcanic  origin  which  are  more  or  less  circular  in 
plan  and  rimmed  by  an  infacing  scarp.  Craters  are 
commonly  less  than  a  mile  in  diameter,  while  caldera* 
have  diameters  several  times  larger. 


JLavs  flows:  I.ava  flow  s  are  solidified  stationary  masses  ol 
igneous  rock  which  issued  from  a  volcanic  cene  or 
/usuri . 


Cinder  fields-  Cinder  fields  are  flat  to  undulating  areas,  often 
miles  in  extent,  composed  of  volcanic  ejecta  ‘hat  has 
mantled  the  pre-existing  landscape. 


Mud  'touanoes  Small  i  one -shaped  mounds  built  of  clay  and 
ordinarily  for. Tied  by  the  eruption  of  sulfuroufl  and 
bituminous  mud  from  a  central  v«  nt  or  orifu  r. 


NetH  and  plugs  !\riks  and  nlugs  are  la\a*filled  conduits  uf 
an  extimt  voK  a  no  expose^  by  erosion. 


t  Qr  in  i*v  r-.if  le  designations  ir.du  ale  gross  landsi  ap- 
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**i  mapped  in  ten. i*  of  »urf*<  e  roughness  or  mu  r<  relief  rather  than  geometry  ta<  t->r  ran^'i 
.it  the  top  and  f  ro  1 1 1  a  f  ra<,  t ion  of  n  tilth  to  a  o  nun  i  a  •  10  ft  deep.  I' he  \  em  l<  >  »  e  p<> log  ma i  t : 
p  upward*  from  1  or  i.  in.  to  several  ieet  above  tie  <  rntral  portion. 


mum 


nTi 


i  mapped  m  term*  o  f  *u  r  fat  e  rm  hnes*  or  mu  ro re  lief  rathe  r  than  geometry  fai  to r  range  * .  (*  r  ns  i  unsoh 
hibit  maximum  diameter*  of  *everal  feet. 


i  mapped  in  term*  of  surface  roughness  or  mu  roreliei  rather  than  pMit:H  r\ -fai  t>  *r  ranges 
al  relief.  Soil*  are  fine-grained.  Heat  (racks  several  un  hen  w  ule  t<>rm  in  limited  arr«* 


1  m.ipped  in  terms  of  surfac  e  roughness  or  mic  mrelief  rather  than  grmnrt  r y -fai  t<  *r  angrs 
ir’,,  i » r  meta  rn<«  rphu  rocks.  The  boulders  ma\  range  in  diameter  from  10  in.  »<•  a  f»  w  feet 
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itid  mapped  in  term*  of  surface  r»ughnes*  or  mitmrrlief  rather  than  geornetr  \  -  fai  t<  ir  ranges  I  he  surfai  r  -f 
\  a  having  diameters  ranging  up  to  several  leet 
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